Genome-wide identification and characterization of miRNAs in the hypocotyl and cotyledon of cauliflower (Brassica oleracea L. var. botrytis) seedlings.
MicroRNAs (miRNAs) are a class of small endogenous, non-coding RNAs that have key regulatory functions in plant growth, development, and other biological processes. Hypocotyl and cotyledon are the two major tissues of cauliflower (Brassica oleracea L. var. botrytis) seedlings. Tissue culture experiments have indicated that the regenerative abilities of these two tissues are significantly different. However, the characterization of miRNAs and their roles in regulating organ development in cauliflower remain unexplored. In the present study, two small RNA libraries were sequenced by Solexa sequencing technology. 99 known miRNAs belonging to 28 miRNA families were identified, in which 6 miRNA families were detected only in Brassicaceae. A total of 162 new miRNA sequences with single nucleotide substitutions corresponding to the known miRNAs, and 32 potentially novel miRNAs were also first discovered. Comparative analysis indicated that 42 of 99 known miRNAs and 17 of 32 novel miRNAs exhibited significantly differential expression between hypocotyl and cotyledon, and the differential expression of several miRNAs was further validated by stem-loop RT-PCR. In addition, 235 targets for 89 known miRNAs and 198 targets for 24 novel miRNAs were predicted, and their functions were further discussed. The expression patterns of several representative targets were also confirmed by qRT-PCR analysis. The results identified that the transcriptional expression patterns of miRNAs were negatively correlated with their targets. These findings gave new insights into the characteristics of miRNAs in cauliflower, and provided important clues to elucidate the roles of miRNAs in the tissue differentiation and development of cauliflower.